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DETAILED ACTION 
Election/Restrictions 

Applicant's election without traverse of Group I, claims 1-39 and 58-73, in the 
response filed on 1/12/2006 is acknowledged. Claims 40-57 are withdrawn from further 
consideration. It is also noted for the record, as indicated in the attached interview 
summary form PTO-41 3, that the examiner has withdrawn the requirement for election 
of species issued in the previous Office Action entered 12/12/2005. 

Claim Interpretation 

The phrase "detemnining sequence variations" in the claims is interpreted to 
mean discerning the actual sequence of the biomolecule in question, and not the mere 
determination that a sequence variation exists. This interpretation is made in light of the 
specification, and includes either or both of an actual determination of the sequence of 
the biomolecule and a prediction of the sequence of the biomolecule. 

Claim Rejections - 35 USC §112 -2"" paragraph 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification sliall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 7 recites the limitation "in the target nucleic acid molecule" in referring to 

claim 1. There is insufficient antecedent basis for this limitation in the claim, as claim 1 

is directed to a biomolecule, and does not specifically mention nucleic acid. 
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Claim Rejections - 35 USC §112- Enablement 

Claims 1-39 and 58-73 are rejected under 35 U.S.C. 1 12, first paragraph, 

because the specification, while being enabling for determining sequence variations in 

nucleic acids and proteins for which some prior knowledge of possible sequence 

variation exists, does not reasonably provide enablement for detennining sequence 

variations in any biomolecule or in cases where no prior knowledge of sequence 

variations exists. The specification does not enable any person skilled in the art to 

which it pertains, or with which it is most nearly connected, to use the invention 

commensurate in scope with these claims. 

Factors to be considered in determining whether a disclosure meets the 

enablement requirement of 35 USC 112. first paragraph, have been described by the 

court in In re Wands, 8 USPQ2d 1400 (CA FC 1988). Wands states at page 1404, 

"Factors to be considered in determining whether a disclosure would require undue 
experimentation have been summarized by the board in Ex parte Forman. They 
include (1) the quantity of experimentation necessary, (2) the amount of direction or 
guidance presented, (3) the presence or absence of working examples, (4) the 
nature of the invention, (5) the state of the prior art, (6) the relative skill of those in 
the art, (7) the predictability or unpredictability of the art, and (8) the breadth of the 
claims." 

The nature of the invention 

The claims are drawn to methods of determining sequence variations in target 
biomolecules. The invention is the class of invention which the CAFC has characterized 
as "the unpredictable arts such as chemistry and biology." Mycogen Plant Sci., Inc. v. 
Monsanto Co., 243 F.3d 1316. 1330 (Fed. Cir. 2001). 

The breadth of the claims 
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The claims are broadly drawn to encompass determining sequence variations in 
any molecule from any living organism. This would include any molecule for which the 
term "sequence" has any relevant meaning, such as lipids, polysaccharides, 
lipoproteins, lipooligosaccharides and glycoproteins. 

Quantity of Experimentation 

To practice the invention to the full extent of Its claimed scope requires the ability 
to determine the sequence of any target biomolecule (i.e. to serve as a "reference 
biomolecule; see claim 1 , step (b)), the ability to specifically cleave said target 
biomolecule (see claim 1, step (a)), and prior knowledge of what variations in the 
sequence are to be expected, as stated in paragraph [01 12] of the specification: 

"As used herein, sequence variation order k refers to the sequence variation 
candidates of the target sequence constructed by the techniques provided 
herein, where the sequence variation candidates contain at most k mutations, 
polymorphisms, or other sequence variations, including, but not limited to, 
sequence variations between organisms, insertions, deletions and substitutions, 
in the target sequence relative to a reference sequence. The value of k is 
dependent on a number of parameters including, but not limited to, the expected 
type and number of sequence variations between a reference sequence 
and the target sequence. . . " (emphasis added) 

In cases where no prior knowledge of possible sequence variations exists, undue 
experimentation would be required to acquire such knowledge. For example, a large 
number of individuals from the population would need to be sampled, the sequences of 
a particular biomolecule determined, and comparisons made in order to identify a new 
sequence variation. 

In addition, the Applicants' method depends on the ability to specifically cleave 
the target biomolecule. While Applicants have taught how this could be achieved for 
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nucleic acids and proteins, no such nnethods are taught for the specific cleavage of 

other biomoiecules, such as polysaccharides or lipids. 

The unDredictabilitv of the art and the state of the prior art 

Methods are taught in the disclosure and are known in the prior art for specific 

cleavage of nucleic acids, for example, with base-specific chemicals or enzymes such 

as the various RNases recited in the disclosure, as well as restriction endonucleases for 

cleaving DNA. Proteins can be cleaved after specific amino acid residues by chemicals 

or enzymes such as trypsin, for example. 

In addition, the state of the art in mass-spectometry-based analysis of nucleic 

acids has been commented on by Zabeau et al (WO 00/66771, 2000): 

"Some of the MS-based assays have been used for the scoring of 
defined mutations or polymorphisms. Other processes derive multiple 
oligonucleotide fragments and yielda'mass-fingerprint'so as to analyze a larger 
target nucleic acid region for mutations and/or polymorphisms. The latter MS 
analyses are however considerably less informative in that they are essentially 
restricted to the detection of sequence variations. The methods cannot be 
applied to diagnostic sequencing of nucleic acids, where the term diagnostic 
sequencing means the unequivocal determination of the presence, the nature 
and the position of sequence variations. At best, the measurements confirm 
the base composition of small fragments whose masses are determined 
with sufficient accuracy to reduce the number of possible compositional 
isomers. Also, it will be realized that only certain changes in composition (as 
revealed by shifts in the mass spectrum) can be unambiguously assigned to a 
polymorphism or mutation. A match between the spectrum of the interrogated 
sequence and a reference-spectrum obtained from wild-type sequence or 
sequences known to contain a given polymorphism, is assumed to indicate 
that the interrogated nucleic acid region is wild-type or incorporates the 
previously known polymorphisms, thereby disregarding certain other 
possible interpretations." (page 4, emphasis added) 

This statement reaffirms that the methods of Applicants' invention are only enabling with 
regard to sequences for which prior knowledge of possible sequence variations exists. 



Working Examples 
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The specification contains examples of base-specific fragmentation of RNA and 
DNA and subsequent analysis by mass spectrometry. 
Guidance in the Specification. 

There is adequate guidance in the specification for applying the claimed methods 
to RNA or DNA to determine the presence of sequence variations in a target nucleic 
acid and for predicting what the sequence of the variant molecule is. There is a general 
suggestion for the application of this method to proteins. There is no guidance with 
regard to any other biomolecules. 

Level of Skill in the Art 

The level of skill in the art is deemed to be high. 
Conclusion 

Given that the claims as written broadly encompass not only predicting the 
sequence of the variant molecule, but also determining the actual sequence of the 
molecule, the unpredictability of the art and state of the prior art, as well as indications 
in the specification itself which assumes prior knowledge of sequence variations on the 
part of the practitioner, one of skill in the art could not use the methods as claimed to 
detemiine or predict sequence variation in any target blomolecule. Additionally, the lack 
of guidance or working examples in the specification for biomolecules other than nucleic 
acids or polypeptides would not enable one of skill in the art to practice the invention 
with more complex biomolecules, such as branched oligosaccharides or lipids. 
Therefore the specification does not enable any person skilled in the art to which it 
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pertains, or with which it is most nearly connected, to use the invention commensurate 
in scope with these claims. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1.2, 4-7, 9-11, 13-22, 24, 58 and 69-73 are rejected under 35 
U.S.C. 102(b) as being anticipated by Zabeau et al (WO 00/66771). 

Regarding claims 1,11 and 65, Zabeau teaches a method comprising: (ai 
cleaving the target biomolecule into fragments bv contacting the target biomolecule with 
one or more specific cleavage reagents (See page 7, lines 13-21, reproduced below.); 
(b) cleaving or simulating cleavage of a reference biomolecule into fragments with the 
same cleavage reagent (See page 7, lines 13-21, reproduced below.), (c) determining 
mass signals of the fragments produced in (a) and (b) (See page 7, lines 13-21, 
reproduced below.); (d) determining differences in the mass signals between the 
fragments produced in (a) and (b) (See page 7, lines 13-21 , reproduced below.); /el 
determining a reduced set ofseguence variation candidates from the differences in the 
mass signals and therebv determining sequence variations in the target compared to 
the reference biomolecule (See page 7, lines 13-21 , reproduced below. Note that the 
detection of a mass inherently defines a reduced set of sequence variation candidates, 
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i.e. the set of all possible sequences is reduced to the set of all possible sequences 
having that particular mass. Also, since the method as taught by Zabeau actually yields 
the sequence of the target molecule, his method by definition determines a reduced set 
of sequence variation candidates, i.e. a set with one "candidate"): 

"In one embodiment, the present invention is directed to methods for 
sequence analysis of one or more target nucleic acids for which a known 
reference nucleic acid sequence is available. In this method, one or more target 
nucleic acids are derived from one or more biological samples, and a reference 
nucleic acid are each subjected to complementary cleavage reactions, and the 
products of the cleavage reactions are analyzed by mass spectroscopic 
methods. The mass spectra of the one or more target nucleic acids are then 
compared with the mass spectra of the reference nucleic acid sequence, and the 
nucleotide sequence of the one or more target nucleic acids is deduced by 
systematic computational analysis." 

Zabeau also teaches SNP detection (page 15, lines 1-5), an additional limitation 
of claim 65. 

With regard to claims 2, 4-6, and 68 Zabeau teaches a method in which the 
target molecules is "selected from the group consisting of a single stranded DNA, a 
double stranded DNA, a cDNA, a single stranded RNA, a double stranded RNA, a 
DNA/RNA hybrid, and a DNA/RNA mosaic nucleic acid" (page 7, lines 27-30). 

With regard to claims 7 and 71, Zabeau teaches scoring sequence variations 
(page 10, lines 14-24 and page 33 line 5 through page 34 line 23). 

With regard to claims 9, 10, 13 and 14, Zabeau teaches mass spectroscopy as 
the means for detecting mass differences in nucleic acid fragments (see entire 
document, especially page 9, lines 24-29) and that signals are manifest, for example, as 
missing or additional signals (page 19, lines 17-19). 

With regard to claims 15-17, Zabeau teaches detection of SNPs (for example, 
page 5, lines 16-18). SNPs are by definition nucleotide substitutions. 
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With regard to claims 18 and 19, Zabeau teaches use of the methods with 
nucleic acids from prokaryotes (bacteria), eukaryotes (plants, animals, fungi) and 
viruses (page 34, lines 26-28). 

With regard to claim 20. Zabeau specifically mentions Mycobacteria (page 36, 
lines 4-6). 

With regard to claims 21 , 22, 66 and 67, Zabeau teaches G-specific Ti 
ribonuclease. the A-specific U2 ribonuclease, the A/U specific phyM ribonuclease, the 
U/C specific ribonuclease A, the C-specific chicken liver ribonuclease (RNaseCL3), and 
cusativin (page 9, lines 18-21). 

With regard to claim 24, Zabeau teaches genotyping (page 5 lines 28-29 and see 
example 5). 

With regard to claim 58, Zabeau teaches modification to alter cleavage specificity 
(page 9, lines 1-10). 

With regard to claim 69, Zabeau teaches target nucleic acids produced by 
transcription (page 8, lines 9-26). 

With regard to claim 70, Zabeau teaches genome-wide discovery and scoring of 
SNPs useful as markers in genetic linkage studies (page 5, lines 16-18). While Zabeau 
does not explicitly teach the use of DNA from a single individual, the instruction to use 
SNPs for linkage analysis provides an implicit teaching to use DNA from a single 

individual. Chapter 2144.01 states: 

" '[l]n considering the disclosure of a reference, it is proper to take into 
account not only specific teachings of the reference but also the inferences which 
one skilled in the art would reasonably be expected to draw therefrom.' In re 
Preda. 401 F.2d 825. 826. 159 USPQ 342. 344 (CCPA 1968)" 
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One of skill in the art would infer that Zabeau teaches using genomic DNA from an 
individual for SNP-based linkage analysis, because such an analysis would yield 
meaningless results if performed with genomic DNA pooled from multiple individuals. 

With regard to claims 71-73, Zabeau teaches detemnining SNPs further 
comprising scoring heterozygosity (see page 50, example 5). Although Zabeau does 
not specificly state scoring homozygosity, there is an implicit teaching of such, 
especially since Zabeau states: "a single specific cleavage reaction may often suffice for 
both allele and zygosity identification" (emphasis added). One of skill in the art would 
reasonably Infer zygosity refers to both homozygosity as well as heterozygosity. See 
MPEP 2144.01 for a discussion of implicit disclosure. 

Claims 1-3 are rejected under 35 U.S.C. 102(b) as being anticipated by Chait et 
al (USPN 6,271,037). 

Regarding claims 1-3, Chait teaches a method of determining sequence variation 
in a target biomolecule comprising: (a) cleaving the target biomolecule into fragments by 
contacting the target biomolecule with one or more specific cleavage reagents (See 
column 9 line 62 through column 10 line 16, and column7 line 64 through column 8 line 
13. The "target biomolecule" is the phosphorylated form of the peptide of SEQ ID 
NO: 10. The specific cleavage agent is the acid, which cleaves only the N-temninal 
residue which has been modified with PITC; see figure 3.); (b) cleaving or simulating 
cleavage of a reference biomolecule into fragments with the same cleavage reagent 
(See column 9 line 62 through column 10 line 16, and column7 line 64 through column 8 
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line 13. The "reference biomolecule" is the unphosphorylated form of the peptide of 
SEQ ID NO:10.); (c) determining mass signals of the fragments produced in (a) and (b) 
(See column 9 line 62 through column 10 line 16, especially lines 1-6 of column 10.); M 
detenvining differences in the mass signals between the fragments pr oduced in (a) and 
(bl (See column 10 lines 8-12, and see figure 13A and B.); fe) detenvini ng a reduced 
set ofseguence variation candidates from the differences in the mas s signals and 
thereby determining seguence variations in the target compared to the reference 
biomolecule (See column 10 lines 8-12, and see figure 13A and B. Note that the 
detection of a mass inherently defines a reduced set of sequence variation candidates, 
i.e. the set of all possible sequences is reduced to the set of all possible sequences 
having that particular mass. In this case: "This measured mass difference corresponds 
to a phosphorylated serine residue" (column 10, lines 12-14)). 



Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 
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2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 

Claims 8. 12, 26-32, 34-39 and 59-64 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Zabeau et al (WO 00/66771). 

Regarding claims 8, 12, 29, 35, and 59, Zabeau teaches a method comprising: 
(a) cleaving the target biomolecule into fragments bv contacting the target biomolecule 
with one or more specific cleavage reagents (See page 7, lines 13-21, reproduced 
below.); (b) cleaving or simulating cleavage of a reference biomolecule into fragments 
with the same cleavage reagent (See page 7, lines 13-21, reproduced below.); (c)_ 
determining mass signals of the fragments produced in (a) and (b) (See page 7, lines 
13-21, reproduced below.); (d) determining differences in the mass signals between the 
fragments produced in (a) and (b) (See page 7, lines 13-21, reproduced below.); M 
determining a reduced set ofseouence variation candidates from the diffe rences in the 
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mass signals and thereby determining sequence variations in the tar get compared to 
the reference biomolecule (See page 7, lines 13-21, reproduced below. Note that the 
detection of a mass inherently defines a reduced set of sequence variation candidates, 
i.e. the set of all possible sequences is reduced to the set of all possible sequences 
having that particular mass. Also, since the method as taught by Zabeau actually yields 
the sequence of the target molecule, his method by definition determines a reduced set 
of sequence variation candidates, i.e. a set with one "candidate"): 

"In one embodiment, the present invention is directed to metliods for 
sequence analysis of one or more target nucleic acids for which a known 
reference nucleic acid sequence is available. In this method, one or more target 
nucleic acids are derived from one or more biological samples, and a reference 
nucleic acid are each subjected to complementary cleavage reactions, and the 
products of the cleavage reactions are analyzed by mass spectroscopic 
methods. The mass spectra of the one or more target nucleic acids are then 
compared with the mass spectra of the reference nucleic acid sequence, and the 
nucleotide sequence of the one or more target nucleic acids is deduced by 
systematic computational analysis." 

Zabeau also teaches applying the method to a plurality of nucleic acid molecules 
(page 5, lines 10-15), a mixture (i.e. pooled) of nucleic acids (page 5, lines 10-15) with 
more than one specific cleavage reaction (page 6, lines 20-27), and SNP detection 
(page 15, lines 1-5), which are additional limitations of claims 29, 35, and 59, 
respectively, of the instant application. 

With regard to claim 62 Zabeau teaches a method In which the target molecules 
is "selected from the group consisting of a single stranded DNA, a double stranded 
DNA, a cDNA, a single stranded RNA, a double stranded RNA, a DNA/RNA hybrid, and 
a DNA/RNA mosaic nucleic acid" (page 7, lines 27-30). 

With regard to claims 29, 35, and 59, Zabeau teaches scoring sequence 
variations (page 10, lines 14-24 and page 33 line 5 through page 34 line 23). 
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With regard to claims 32, 60, and 61, Zabeau teaches G-specific Ti 
ribonuclease, the A-specific U2 ribonuclease, the A/U specific phyM ribonuclease, the 
U/C specific ribonuclease A, the C-specific chicken liver ribonuclease (RNaseCL3), and 
cusativin (page 9, lines 18-21). 

With regard to claims 26-28, see page 47 line 1 1 through page 48 line 13. 
Zabeau detects alleles with frequencies ranging from 5-10% and contemplates lower 
(i.e. less than 5%) detection limits. 

With regard to claims 30, 31 and 34, Zabeau teaches applying the cleaved 
nucleic acid molecules to an array, specifically the onto a Spectrochip™ (Sequenom 
Inc., San Diego, CA) for analysis by MALDI-TOF-MS (see page 43, lines 22-25). As 
evidenced by the enclosed specification sheet for the Spectrochip™, this comprises an 
array as defined in paragraph [0314] of the specification. 

With regard to claim 36, Zabeau teaches analysis of nucleic acid from tumor 
samples (page 6 lines 5-7). 

With regard to claims 37 and 64, Zabeau teaches using nucleic acids pooled 
from individuals for genomic sequence analysis (page 6 lines 7-10). 

With regard to claim 63, Zabeau teaches target nucleic acids produced by 
transcription (page 8, lines 9-26). 

The only limitations Zabeau does not teach are: 

(1) The limitation expressed in claims 8, 12, 29, 35 and 59 of, as stated in claim 
8, determining comoomers corresponding to the different fragments... that are 
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comoomer witnesses: and... determining a reduced set of sequence variation 
candidates corresponding to the comoomer witnesses . 

(2) The limitations expressed in claims 38 and 39 regarding the percentage of 
the mixture of target nucleic acids that contain the sequence variation. 

With regard to the first limitation (regarding compomers, etc.). whii** does 
not incorporate this step into the preferred /l ch 

that mass spectroscopy-based assays are \ l 
small fragments whose masses are determii \j 
number of possible compositional isomers" (| 

Applicant's definition of "compomer", "compon '-e 
variation candidates" found in paragraphs [01 1 e 
specification. 

Therefore, it would have been prima facii _ . v.. lai y skill in the 

art at the time the invention of the instant application was made to modify the method of 
Zabeau to incorporate the optional step taught by Zabeau of detemining the base 
composition to reduce the number of possible compositional isomers (i.e. compomers). 
One of skill in the art would have been motivated to do this in cases where known 
polymorphisms were being assessed, because this would require fewer cleavage 
reactions than would be required for the actual unequivocal detennination of the 
sequence of the target. This modification would in turn simplify the assay as well as 
reduce the time and expense of the assay. 



BEST AVAILABLE COPY 
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With regard to the second limitation (of claims 38 and 39 regarding the 
percentage of a mixed sample of nucleic acids that contains a sequence variation), 
Zabeau teaches analysis of nucleic acid from tumor samples (page 6 lines 5-7). 
Zabeau also teaches, on page 47 line 1 1 through page 48 line 13, that his method 
detects alleles in mixed samples with frequencies ranging from 5-10% and 
contemplates lower (i.e. less than 5%) detection limits. Zabeau does not specifically 
teach the use of his method to detect a mutant allele in a mixed sample obtained from a 
tumor sample, wherein the mutant allele comprises a specific percentage. 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention of the instant application was made to use the method taught by 
Zabeau to detect a sequence variation, as taught by Zabeau, wherein the frequency of 
the mutant allele in the sample was less than 5%. One would have been motivated to 
do so because Zabeau teaches that detection of allele frequencies of less than 5% is 
desirable. In addition, Zabeau teaches on page 6, lines 4-7 that using hjs methods 
"such sequences or sequence variants can be analyzed even when present as a lesser 
species. This is a useful quality for the analysis of clinical samples which are often 
genetically heterogeneous because of the presence of both normal and diseased cells 
or in itself (e.g., cancerous tissue, viralquasi-species)" (emphasis added). 

Claims 23 and 33 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Zabeau et al (WO 00/66771 ) as applied to claims 1 and 29 above, and further in 
view of McCarthy et al (WO 97/03210). 
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Zabeau teaches a method of determining sequence variation In a target 
biomolecule comprising: (a) cleaving the target biomolecule into fragments by 
contacting the target biomolecule with one or more specific cleavage reagents (See 
page 7, lines 13-21, reproduced below.); (b) cleaving or simulating cleavage of a 
reference biomolecule into fragments with the same cleavage reagent (See page 7, 
lines 13-21, reproduced below.); (c) determining mass signals of the fragments 
produced in (a) and (b) (See page 7, lines 13-21, reproduced below.); (d) detemnining 
differences in the mass signals between the fragments produced in (a) and (b) (See 
page 7, lines 13-21, reproduced below.); (e) detennining a reduced set ofseouence 
variation candidates from the differences in the mass signals and therebv detemiining 
seouence variations in the target compared to the reference biomolecule (See page 7, 
lines 13-21 , reproduced below. Note that the detection of a mass inherently defines a 
reduced set of sequence variation candidates, i.e. the set of all possible sequences is 
reduced to the set of all possible sequences having that particular mass.): 

"In one embodiment, the present invention is directed to methods for 
sequence analysis of one or more target nucleic acids for which a known 
reference nucleic acid sequence is available. In this method, one or more target 
nucleic acids are derived from one or more biological samples, and a reference 
nucleic acid are each subjected to complementary cleavage reactions, and the 
products of the cleavage reactions are analyzed by mass spectroscopic 
methods. The mass spectra of the one or more target nucleic acids are then 
compared with the mass spectra of the reference nucleic acid sequence, and the 
nucleotide sequence of the one or more target nucleic acids is deduced by 
systematic computational analysis." 

Zabeau does not teach using a glycosylase to effect specific cleavage of the target and 
reference biomolecules. 
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McCarthy teaches a method of achieving base-specific cleavage by introducing a 
modified base that is a substrate for a DNA glycosylase, excising the modified base 
using the DNA glycosylase to generate abasic sites, cleaving the phosphate linkages at 
the abasic sites, and analyzing the cleavage products produced (see abstract). 
McCarthy does not teach analyzing the cleavage products using mass spectrometry. 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the Invention of the instant application was made to use the base-specific cleavage 
of nucleic acid with glycosylase as taught be McCarthy In the method of nucleic acid 
analysis taught by Zabeau, because this would provide another art recognized means 
for achieving base-specific cleavage of nucleic acid. 

Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Zabeau 
et al (WO 00/66771) as applied to claim 1 1 above, and further in view of Muller et al 
(2000). 

Zabeau teaches all of the limitations of claim 1 1 , upon which claim 25 depends, 
as discussed above. Zabeau does not teach the use of his methods to determine 
epigenetic changes in a target nucleic acid relative to a reference nucleic acid. Muller 
teaches the use of a mass-spectrometry-based method for analyzing the imprinting 
status of the TSSC3 gene (see page 757, column 2, penultimate paragraph). Muller 
does not teach a method involving base-specific cleavage of a target nucleic acid (but 
rather a target-dependent primer extension). 
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It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention of the instant application was made to apply the method of Zabeau to 
the analysis of imprinting status as taught by Muller, because, as Muller states on page 
757, 1^' sentence of the Introduction, "Epigenetic alterations to gene function are 
important in tumorigenesis". Therefore, one would have been motivated to substitute 
Zabeau's method for the method of Muller to assess epigenetic changes, since both 
Muller's and Zabeau's methods were art-recognized equivalents for the purpose of 
identifying sequence variations in a target nucleic acid. 



Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g.. In re Berg, 140 
F 3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Omum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321 (c) or 1 .321 (d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1, 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 
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Claims 1-39 and 68-73 are provisionally rejected on the ground of nonstatutory 
obviousness-type double patenting as being unpatentable over claims 1-42 of 
copending Application No. 10/933611. Although the conflicting claims are not identical, 
they are not patentably distinct from each other because the claims of both applications 
are drawn to methods of determining sequence variations comprising the steps of 
obtaining a target and reference molecules, cleaving in a specific manner the target and 
reference molecules (or simulating cleavage of the latter), analyzing the masses of the 
resulting fragments, comparing the two sets of data, determining a reduced set of 
sequence variation candidates, and thereby determining sequence variations in the 
target nucleic acid compared to the reference nucleic acid. Compare claim 4 of the 
instant application with claim 19 of application 10/933611. The only difference between 
the two is that where claim 4 of the instant application recites (in claim 1) "contacting the 
target biomolecule with one or more specific cleavage reagents", claim 19 of the '611 
application recites (in claim 1) "fragmenting a target nucleic acid at a plurality of specific 
and predictable sites". 

This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 



Conclusion 

No claims are allowed. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Samuel Woolwine whose telephone number is (571) 
272-1144. The examiner can normally be reached on Mon-Fri 9:00am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on (571) 272-0782. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Infonnation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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